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Experimental 

Crystal data 

[Cu 2 (C 8 H 7 0 2 ) 4 (C 2 H 6 0) 2 

M, = 759.76 

Triclinic, PI 

a = 10.989 (2) A 

b = 12.369 (3) A 

c = 14.143 (3) A 

a = 66.58 (3)° 

ft = 87.79 (3)° 



Data collection 

Rigaku R-AXIS RAPID CCD 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
T min = 0.831, r max = 0.886 

Refinement 

R[F 2 > 2a(F 2 )] = 0.050 

wR(F 2 ) = 0.166 

S = 1.15 

7931 reflections 



Y = 85.46 (3)° 

V = 1758.4 (7) A 3 
Z = 2 

Mo Ka radiation 
jU = 1.27 mm -1 
T = 298 K 

0.28 x 0.12 x 0.10 mm 



17320 measured reflections 
7931 independent reflections 
4219 reflections with / > 2cr(/) 
«:„, = 0.044 



433 parameters 

H-atom parameters constrained 
A/w = 1.54 e A~ 3 
Ap mi „ = -1.64 e A~ 3 



In the title dinuclear complex, [Cu 2 (C 8 H 7 0 2 )4(C 2 H 5 OH) 2 ], 
four 2-methylbenzoato anions form a cage around two Cu 11 
ions in a syn-anti configuration. Two ethanol molecules 
coordinate the Cu atoms in apical positions, giving an overall 
square -pyramidal coordination geometry. The Cu- ■ Cu 
separation is 2.600 (1) A. In the crystal, molecules are 
assembled into chains extending in [001] through O— H- ■ O 
hydrogen bonds. 

Related literature 

For the crystal stuctures of related complexes, see: Melnik et 
al. (1984); Sunil et al. (2008); Danish et al. (2010). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


09-H91-05' 


0.85 


2.04 


2.841 (6) 


156 


O10-H101- ■ 04" 


0.86 


2.00 


2.831 (6) 


162 


Symmetry codes: (i) — x - 


t- 1, — y + 1, — : 


; + 1; (ii) -x - 


f-1, -y + 1, -i. 





Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: 
RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 
2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: SHELXTL (Sheldrick, 2008); software 
used to prepare material for publication: SHELXTL. 

This work was supported by the Huzhou Municipal Foun- 
dation of Science and Technology (grant No. 2011 GG15) and 
the Foundation of the Education Department of Zhejiang 
Province (grant No. ZC200805662). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5148). 
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Acta Cryst. (2011). E67, ml565 [ doi:10.1107/S1600536811042322 ] 

Tetra-/'-2-methylbenzoato-/c O: O'-bis [(ethanol-ftrO)copper(II)] 
S.-L. Ni, J.-L. Yu, Y.-L. Wang and J.-L. Lin 

Comment 

Recently, a number of crystal structures of dinuclear Cu complexes with 2-methylbenzoic acid were pub- 

lished, for example, tetrakis(u-2-methylbenzoato-K O'.O 1 )- bis [(methanol-K(9)copper(II)] (II)(Danish et a/.,2010) and 

tetrakis(«-2-methylbenzoato-K O. O^-bis [(2-methylbenzoic acid-K<9)copper(II)] (III) (Sunil et al, 2008) are among oth- 
ers [see (Melnik et al, 1984)]. Herewith we present the crystal of the title compound (I), a new dinuclear Cu complex with 
2-methylbenzoic acid. 

In (I) (Fig. 1), four 2-methylbenzoate ligands form a cage around two Cu atoms in a syn-anti configuration. The Cul •■■Cu2 
separation is 2.600 (1) A, the Cu — O bond lengths of the cage carboxylates vary in 1.928 (4) - 2.017 (4) A. The ethanol 
coordinating bond lengths [Cul— 09 of 2.149 (4) A and Cu2— O10 of 2.161 (4) A)] are normal, though slightly different 
from those observed in (II), where Cu centers are coordinated by methanol. 

In the crystal structure, the molecules are assembled into one-dimensional chains extending in [001] through O — H--0 
hydrogen bonds. 

Experimental 

Freshly prepared Q1CO3 was essential for an optimal synthysis. At first, 1.0 cm (1 M) aqueous Na2CC>3 was dropwise 

3 

added to a stirred aqueous solution of (0.2490 g, 1.0 mmol) CUSO4.5H2O in 4 cm of H2O, the produced a blue precipitate, 

2 

Cu(OH) 2-2x(C03) x . >H20, which was centrifuged and washed with doubly distilled water until no SO4" anions were 
detected in the supernatant. The freshly blue precipitate was subsequently added to a stirred solution of 2-methyl benzoic 
acid (0.5450 g, 4.0 mmol) in 20 cm C2H5OH-H2O (1:1, v/v). The mixture was stirred for 1 h and filtered. Insoluble solid 
was then filtered out, the resulting blue filtrate (pH = 4.80) was allowed to stand at room temperature, and green block 
crystals were obtained by slow evaporation for some days (yield: 42%). 

Refinement 

All H-atoms bonded to C were positioned geometrically and refined using a riding model, with d(C-H) = 0.93-0.96 A and 
(7i S0 (H) = 1.2-1.5 U e q(C). H atoms attached to O atoms were found in a difference Fourier map and were refined using a 
riding model, with the O-H distances fixed as initially found and with (7i S0 (H) values set at 1.2 J7eq(0). 
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Figures 




Fig. 1. ORTEP view of the title compound with atomic numbering. The dispalcement ellips- 
oids are drawn at 45% probability level. C-bound H atoms omitted for clarity. 



Fig. 2. A portion of the crystal packing showing hydrogen-bonded (dashed lines) chain. C- 
bound H atoms omitted for clarity. 



Tetra-u-2-methylbenzoato-K 0:0'- bis[(ethanol-KO)copper(ll)] 



Crystal data 

[Cu 2 (C 8 H 7 0 2 ) 4 (C 2 H 6 0) 2 ] 

M,-= 759.76 

Triclinic, PI 

Hall symbol: -P 1 

a = 10.989 (2) A 

b= 12.369 (3) A 

c= 14.143 (3) A 

a = 66.58 (3)° 

(3 = 87.79 (3)° 

y= 85.46 (3)° 

V= 1758.4(7) A 3 



Z = 2 

F(000) = 788 

D x = 1.435 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 25 reflections 

6 = 3.1-27.5° 

(i = 1 .27 mm 1 
7=298K 
Block, green 
0.28x0.12x0.10 mm 



Data collection 

Rigaku R-AXIS RAPID CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 



= 0.831, T w 



0.886 



17320 measured reflections 



793 1 independent reflections 

4219 reflections with / > 2o(7) 
ic lnt = 0.044 

©max — 27.5 , 8 min — 3.1 

h = -U->14 

/t = -14^16 
/=-18-»18 



Refinement 



Refinement on F 



Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.050 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 
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wR(F 2 ) = 0.166 

S= 1.15 

7931 reflections 
433 parameters 
0 restraints 



H-atom parameters constrained 
w = V[o 2 (F 2 ) + (0.0292P) 2 + 5.9014P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax= 1.54 eA -3 
Ap min = -1.64e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U{ so */U e q 


Cul 


0.58348 (6) 


0.50009 (6) 


0.33035 (5) 


0.03815 (19) 


Cu2 


0.46734 (6) 


0.46678 (6) 


0.18848 (5) 


0.0400 (2) 


Ol 


0.7225 (4) 


0.4244 (4) 


0.2814 (3) 


0.0526 (10) 


02 


0.6104 (4) 


0.3689 (4) 


0.1814(3) 


0.0488 (10) 


03 


0.6149 (4) 


0.6533 (3) 


0.2222 (3) 


0.0456 (10) 


04 


0.5480 (4) 


0.6110(3) 


0.0932 (3) 


0.0468 (10) 


05 


0.4181 (4) 


0.5712(3) 


0.3508 (3) 


0.0456 (9) 


06 


0.3379 (4) 


0.5751 (4) 


0.2062 (3) 


0.0472 (10) 


07 


0.5379 (4) 


0.3471 (3) 


0.4254 (3) 


0.0475 (10) 


08 


0.4080 (4) 


0.3342 (3) 


0.3120 (3) 


0.0471 (10) 


09 


0.6783 (3) 


0.5316(3) 


0.4460 (3) 


0.0439 (9) 


H91 


0.6299 


0.5026 


0.4969 


0.053* 


O10 


0.3609 (4) 


0.4337 (4) 


0.0787 (3) 


0.0568 (11) 


H101 


0.3857 


0.4044 


0.0352 


0.068* 


CI 


0.7095 (6) 


0.3671 (5) 


0.2257 (4) 


0.0469 (14) 


C2 


0.8146 (6) 


0.2912 (5) 


0.2094 (5) 


0.0459 (14) 


C3 


0.8103 (7) 


0.2638 (6) 


0.1239 (5) 


0.0596(17) 


H6A 


0.7450 


0.2945 


0.0788 


0.072* 


C4 


0.9016(8) 


0.1910(6) 


0.1042 (6) 


0.076 (2) 


H1A 


0.8980 


0.1734 


0.0463 


0.091* 


C5 


0.9964 (8) 


0.1459 (7) 


0.1708 (7) 


0.085 (3) 


H16A 


1.0579 


0.0969 


0.1585 


0.102* 


C6 


1.0021 (7) 


0.1721 (7) 


0.2555 (7) 


0.080 (2) 


H2A 


1.0673 


0.1395 


0.3004 


0.095* 


C7 


0.9123 (6) 


0.2467 (6) 


0.2769 (5) 


0.0592 (17) 
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U 12 U li 


u 


Cul 


0.0415 (4) 


0.0413 (4) 


0 0305 (3*1 


-0 0075 (31 -0 0003 (31 


U.U1ZZ yD ) 


Cu2 


0.0427 (4) 


0.0457 (4) 
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U.Ul DD yD ) 


Ol 


0.051 (3) 
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0.058 (3) 
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U.UZV yz, ) 


02 


0.051 (3) 


0.054 (2) 


0.055 (2) 


-0.005 (2) 0.002 (2) 


a ni/; fl\ 


03 


0.059 (3) 


0.042 (2) 


0 0348 (491 


-0 0204 (49 s ) 0 0013(481 
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U.Ul 14 yi / ) 


04 


0.061 (3) 


0.048 (2) 


0.0336 (19) 


-0.018(2) -0.0009 (18) 


a ai C7 /i q\ 
U.Ul J / yio) 


05 


0.047 (2) 


0.055 (2) 


0.037 (2) 


0.0012(19) -0.0004(18) 


A AO in ( i o\ 
— U.UZ1U (loj 


06 
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0 0323 (491 


-0 002 (21 0 0009 08") 

\J .\J\J j-j \ j-j J \J .\J\J\J y 1 ± O 1 
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07 
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08 
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Geometric parameters (A, °) 



Cul — 07 


1.928 (4) 


C14 — H29A 


0.9300 


Oil — 03 


1.952 (4) 


C15 — C16 


1.509 (9) 


Cul— Ol 


1.975 (4) 
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2.017(4) 


C16— H21B 


0.9600 


Cul— 09 


2.149 (4) 


C16— H21C 


0.9600 


Cul— Cu2 


2.6005 (11) 


C17— C18 


1.495 (8) 


Cu2— 02 


1.931 (4) 


C18— C19 


1.389 (8) 


Cu2— 06 


1.954 (4) 


CI 8— C23 


1.402 (8) 


Cu2— 08 


1.993 (4) 


C19— C20 


1.378 (9) 


Cu2— 04 


2.008 (4) 


C19— H18A 


0.9300 


Cu2— O10 


2.161 (4) 


C20— C21 


1.372 (10) 
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1.269 (7) 


C20— H4A 


0.9300 
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1.271 (7) 


C21— C22 


1.367 (10) 


03— C9 


1.269 (6) 


C21— H7A 


0.9300 


04— C9 


1.270 (6) 


C22— C23 


1.397 (9) 


05— CI 7 


1.275 (6) 


C22— H41A 


0.9300 


06— CI 7 


1.252 (6) 


C23— C24 


1.500 (9) 


07— C25 


1.268 (7) 


C24— H68A 


0.9600 


08— C25 


1.271 (6) 


C24— H68B 


0.9600 


09— C33 


1.405 (7) 


C24— H68C 


0.9600 


09— H91 


0.8523 


C25— C26 


1.498 (7) 


O10— C35 


1.442 (7) 


C26— C31 


1.389 (8) 


O10— H101 


0.8558 


C26— C27 


1.399 (8) 


CI— C2 


1.500 (8) 


C27— C28 


1.378 (8) 


C2— C3 


1.382 (8) 


C27— H20A 


0.9300 


C2— C7 


1.391 (9) 


C28— C29 


1.374 (11) 


C3— C4 


1.389 (9) 


C28— H65A 


0.9300 


C3— H6A 


0.9300 


C29— C30 


1.376 (11) 
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124.9 (5) 


at AA A 1 A 

03 — C9 — CIO 


115.2 (5) 


04— C9— CIO 


119.8(5) 


Cll— CIO— C15 


120.1 (5) 


Cll— CIO— C9 


116.5 (5) 


C15— CIO— C9 


123.5 (5) 


C12— Cll— CIO 


121.3 (6) 



All PT1 AT/1 

CZZ — CZ3 — CZ4 


1 1 A 1 f/Z\ 

ny.i (0) 


pi O ATT AT/l 

C 1 o — CZ3 — CZ4 


1 11 £ f/Z\ 

1Z3.0 (0) 


ATI AT/1 1 I/O a 

CZ3 — CZ4 — HOoA 


1 AA Z 

luy.j 


POI pi/I rj/^QD 

CZ3 — CZ4 — HOoB 


1 AA £ 

luy.j 


TT/;0 A AO /I I I / y n 

HOoA — CZ4 — HOoB 


1 AA £ 

luy.j 


POi /^i/i rj/^o/" 1 
CZ3 — CZ4 — HOoC 


1 AA ^ 

luy.j 


HOoA — CZ4 — HOoC 


1 AA £ 

luy.j 


1 1/ on at/i rj/^O/" 1 

HOoB — CZ4 — HOoC 


1 no c 

luy.j 


A.-7 A^> C AO 

U/ — CZD — Uo 


1 1/1 c 

1Z4.J (j) 


A.-7 / • "> C / • "> / 

U / — CZD — czo 


I 1 *7 /I /C\ 

II /.4 (j) 


A.O ATC A~» / 

Uo — CZ!) — czo 


1 1 O A SZ\ 

llo.U (Jj 


AT 1 / • -> / pT7 

C3 1 — CZO — CZ / 


1 1A H 
1ZU. / (j) 


AQ 1 / • ~> / / • ~> C 

C31 — CZO — CZj 


1 11 A 

1Z3.U (j) 


pn p^/ pk 
CZ / — CZO — CZj 


110.3 (j) 


PTO AT7 po/ 

CZo — CZ / — CZO 


1 1A *7 
1ZU./ (0) 


poo pn rriA a 
CZo — CZ / — HZUA 


1 1 A *7 

ny. / 


Pl/r PT7 TJ1A A 

CZO — CZ / — HZUA 


1 1 A *7 

ny. / 


Pin pio pi*7 

czy — czo — cz / 


1 1 A 1 fl\ 

ny.i (/) 


/^1Q PIO I 1/ c a 

czy — CZo — HO J A 


i in a 
1ZU.4 


P11 PIO I I / C A 

CZ / — CZo — HO J A 


1 1A A 

1ZU.4 


POO P1A P1A 

czo — czy — C3U 


1 1A A fH\ 

1ZU.4 (y) 


poo pon 1 1 / i a 

czo — czy — H0 1 A 


1 1 A O 

ny.o 


p-jn /^1Q 11/11 a 

C3U — czy — H01 A 


1 1 Q Q 

i iy.o 


pin pqa pq 1 
CZy — C3U — C3 1 


111 A /*7\ 

izi.y (/) 


P1A PQA II// A 

CZy — C3U — H00A 


1 1 A A 

ny.u 


PQ 1 PQA U/Z/Z A 

C31 — C3U — HOOA 


1 1 A A 

ny.u 


Pl/T PQ 1 PQA 

CZO — C31 — C3U 


1111 
117.1 (7) 


Pi/ pq 1 pn 
CZO — C3 1 — C3Z 


123. / (0) 


p O A PQ1 "1 1 

C3U — C3 1 — C3Z 


lift 1 //;\ 
119.2 (0) 


pq i pq o rr*7A a 
C3 1 — C3Z — H /U A 


1 nn ^ 
109.5 


PI 1 PQO rj*7AT3 

C31 — C3Z — H /UB 


1 nn £ 
109.5 


T_T"7A A P11 mAT3 

H /UA — C3Z — H /UB 


1 nn £ 
109.5 


pq i pqo rr*7AP 
C31 — C3Z — H/UC 


1 nn £ 
109.5 


rr*7A a pq o rriAP 
H / UA — C3Z — H /UC 


1 nn £ 
109.5 


1 I "7P)D PQO TJ*7AP 

H /UB — C3Z — H /UC 


1 nn £ 
109.5 


Pi A pn PQ A 

Uy — C33 — C34 


i i a n //;\ 
114.9 (0) 


(\(\ PQ Q I I O 1 A 

Uy — C33 — HZ4A 


1 no £. 
106.0 


PI/1 PQ 1 I I o 1 A 

C34 — C33 — HZ4A 


1 no /: 
106.0 


PiA PQ Q I I O 1 ID 

Uy — C33 — HZ4B 


1 no /: 
106.0 


PI/1 PQ Q 1 I O 1 I) 

C34 — C33 — HZ4B 


1 no /; 
106.0 


I I o 1 A P Q Q I I O 1 I) 

HZ4A — C3 3 — HZ4B 


1 n~7 ^ 
10/. 5 


PQ Q PQ /] IT-71 A 

C33 — C34 — H / 1 A 


1 nn £ 
109.5 


p Q Q PQ/1 I I "7 1 ID 

C33 — C34 — H / IB 


1 nn £ 
109.5 


H71A— C34 — H71B 


109.5 


C33— C34— H71C 


109.5 


H71A— C34— H71C 


109.5 


H71B— C34— H71C 


109.5 


O10— C35— C36 


111.8(5) 


0 1 0 — C 3 5 — H 1 OA 


109.3 
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CI 2 — CI 1 — HI/A 


iin i 

i iy. j 


pit pir UIHA 

C36 — C35 — H10A 


1 rin i 
IOV.3 


cio — ci i — mzA 


ny.j 


fllfi PIC U1AD 

U 1 0 — C3 j — ti 1 OB 


loy.j 


CI 1 — ClZ — CI J 


lion pri 

iis.y (/) 


pit PIC UlflD 

C36 — C35 — H10B 


1 no i 

ioy.3 


pi i pn uoia 
CI 1 — ClZ — H8.5A 


1Z0.6 


U1P1A PIC U1P1T3 

ti 1 OA — C3 5 — ti I OB 


io /.y 


CI 3— CI 2— H83A 


120.6 


C35— C36— H64A 


109.5 


C14— C13— C12 


120.2 (7) 


C35— C36— H64B 


109.5 


C14— C13— H15A 


119.9 


H64A— C36— H64B 


109.5 


C12— C13— H15A 


119.9 


C35— C36— H64C 


109.5 


C13— C14— C15 


122.3 (7) 


H64A— C36— H64C 


109.5 


CI 3— CI 4— H29A 


118.9 


H64B— C36— H64C 


109.5 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

09— H91-05' 0.85 2.04 2.841 (6) 156 

010— H101-O4" 0.86 2.00 2.831 (6) 162 
Symmetry codes: (i) -x+\, -y+\, -z+1; (ii) -x+l, -y+\, -z. 
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Fig. 2 



ft q~ ft <> ft 



M 1 W-aA'' Qf* 
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